In silico/in vitro study of hybrid D-modified steroidal alkylator anticancer activity using uridine phosphorylase as target protein.
In order to reduce toxicity and to enhance anticancer activity of nitrogen mustards, three hybrid steroidal esters were synthesized and tested in vitro against human pancreatic cancer cells expressing uridine phosphorylase (UPase). The inhibition potency against a target protein implicated in the chemotherapy of solid tumors, such as UPase, is of fundamental importance in the design and synthesis of new anticancer drugs. MTT colorimetric assay and molecular docking were employed for the in vitro and in silico drug evaluation, respectively. A difference in cell sensitivity was found, which followed the known different UPase expression in the cell lines. Molecular docking studies on UPase protein, revealed the tested compounds to be bound to the binding cavity of the protein, with different affinity. Between the two D-modified compounds, the D-homo-aza (lactam)-hybrid compound (C2) was found to interact with the protein in a more efficient way. The molecular docking data were in accordance with the in vitro results, where the lactam steroid alkylator showed significantly higher cytostatic and cytotoxic activity than the non-D-modified compounds, which also correlated with the level of UPase expression in the pancreatic cancer cells.